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(54) Method and apparatus for enhanced video encoding 



(57) Method and apparatus for video compression 
that provides support for the inclusion of VBI data and 
copy protection data in an enhanced encoded video 
data stream. A received video signal is separated to 
produce a video data stream and a VBI data stream. 
The video data stream is encoded to produce a com- 
pressed video data stream. The various types of VBI 
data that may be included in the VBI data stream are 
isolated, and one or more are selected for inclusion in 
the enhanced video data stream. The compressed 
video data stream is combined with the one or more VBI 
data type streams to produce the enhanced video data 
stream. Copy protection information in the video signal 
may also or alternatively detected and encoded to be 
included in the enhanced video data stream. The 
enhanced video data stream can be stored in memory 
for retrieval at a later time. Once retrieved, the various 
types of data within the enhanced video data stream are 
separated out and provided to decoding blocks to pro- 
duce the video signal encoded in its entirety. 
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Description 

[0001] The invention relates generally to video data 
processing and more particularly to a method and appa- 
ratus for enhanced encoding of video signals. 
[0002] Encoding analog video signals in digital for- 
mat has presented a new array of features for users. 
One such feature is the ability to record large amounts 
of the digital video stream in a reasonable amount of 
digital storage space such that the capabilities of a tra- 
ditional videocassette recorder (VCR) can be realized 
on a home computer. Such an application is often 
referred to as a digital VCR, digital video recorder 
(DVR), or personal video recorder (PVR). In operation, 
these systems typically encode the video data into an 
MPEG format prior to storage in the storage media, as 
the MPEG format provides some level of compression 
of the video information. 

[0003] A drawback of these systems is that any 
information included in the vertical blanking interval 
(VBI) is not preserved through the encoding process. 
The VBI is a portion of the analog video signal corre- 
sponding to the time during which portion of the screen 
that is being drawn to returns from the bottom of the 
screen to the top. No video display information is 
required during this time interval, and it is often 
employed to carry additional data related to the video 
signal such as closed caption data, parental control 
information, etc. Because the encoding process does 
not preserve VBI data, closed caption and other VBI 
data included in the video data stream is lost and cannot 
be recovered from the stored encoded video stream. 
[0004] Another limitation of digital VCRs, or other 
systems that store portions of video data streams for 
later use is the lack of support for copy protection stand- 
ards. Typically, when the video stream is encoded, any 
copy protection information included in the video data 
stream is lost. Thus, if a user is able to store the video 
data stream in an encoded format on a storage media 
and retrieve it later for use, the copy protection included 
in the original video signal has effectively been 
defeated. 

[0005] Therefore, a need exists for a method and 
apparatus for encoding a video data stream that sup- 
ports information included in the vertical blanking inter- 
val and also supports copy protection that may be 
included in the received video signal such that unau- 
thorized use of the signal is not possible. 
[0006] According to a first aspect of the present 
invention, a video compression circuit comprises a 
video decoding block that receives a video signal and 
separates vertical blanking interval data from video data 
in the video signal to form a video data stream and a 
vertical blanking interval data stream; 

a video encoding block operably coupled to the 
video decoding block, wherein the video encoding 
block encodes the video data stream to produce a 



compressed video data stream; 

a vertical blanking interval encoding block operably 
coupled to the video decoding block, wherein the 
5 vertical blanking interval encoding block isolates a 

selected vertical blanking interval data type from 
the vertical blanking interval data stream to produce 
a selected vertical blanking interval data type 
stream; and 

10 

a video combination block operably coupled to the 
video encoding block and the vertical blanking 
interval encoding block, wherein the video combi- 
nation block combines the compressed video data 
is stream with the selected vertical blanking interval 
data type stream to produce an enhanced video 
data stream. 

[0007] According to a second aspect of the present 
20 invention, a video compression circuit comprises a 
video decoding block that receives a video signal, 
detects copy protection in the video signal, and pro- 
duces a video data stream and copy protection informa- 
tion from the video signal; 

25 

a video encoding block operably coupled to the 
video decoding block, wherein the video encoding 
block encodes the video data stream to produce a 
compressed video data stream; 

30 

a copy protection encoding block operably coupled 
to the video decoding block, wherein the copy pro- 
tection encoding block encodes the copy protection 
information to produce an encoded copy protection 

35 indication; and 

a video combination block operably coupled to the 
video encoding block and the copy protection 
encoding block, wherein the video combination 
block combines the compressed video data stream 

40 with the encoded copy protection indication to pro- 
duce an enhanced video data stream. 

[0008] According to a third aspect of the invention, 
a method for video compression comprises receiving a 
45 video signal; 

separating vertical blanking interval data from video 
data in the video signal to produce a video data 
stream and a vertical blanking interval data stream; 

50 

encoding the video data stream to produce a com- 
pressed video data stream; 

isolating a selected vertical blanking interval data 
55 type from the vertical blanking interval data stream 
to produce a selected vertical blanking interval data 
type stream; and 
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combining the compressed video data stream and 
the selected vertical blanking interval data type 
stream to produce an enhanced video data stream. 

[0009] According to the fourth aspect of the present 5 
invention, a method for video compression comprises 
receiving a video signal; 

detecting copy protection in the video signal; 

10 

producing a video data stream and copy protection 
information from the video signal; 

encoding the video data stream to produce a com- 
pressed video data stream; is 

encoding the copy protection information to pro- 
duce an encoded copy protection indication; and 

combining the compressed video data stream and 20 
the encoded copy protection indication to produce 
an enhanced video data stream. 

[0010] According to the fifth aspect of the present 
invention, a video compression processor comprises a 25 
processing module; and 

memory operably coupled to the processing mod- 
ule, wherein the memory stores operating instruc- 
tions that, when executed by the processing 30 
module, cause the processing- module to perform 
functions that include: 

separating a received video signal to produce a 
video data stream and a vertical blanking inter- 35 
val data stream; 

encoding the video data stream to produce a 
compressed video data stream; 

40 

isolating a selected vertical blanking interval 
data type from the vertical blanking interval 
data stream to produce a selected vertical 
blanking interval datatype stream; and 

45 

combining the compressed video data stream 
and the selected vertical blanking interval data 
type stream to produce an enhanced video 
data stream. 

50 

[0011] According to the sixth aspect of the present 
invention, a video compression processor comprises a 
processing module; and 

memory operably coupled to the processing mod- 55 
ule, wherein the memory stores operating instruc- 
tions that, when executed by the processing 
module, cause the processing module to perform 



functions that include: 

detecting copy protection in a received video 
signal; 

producing a video data stream and copy pro- 
tection information from the received video sig- 
nal; 

encoding the video data stream to produce a 
compressed video data stream; 

encoding the copy protection information to 
produce an encoded copy protection indica- 
tion; and 

combining the compressed video data stream 
and the encoded copy protection indication to 
produce an enhanced video data stream. 

[0012] An example in accordance with the present 
invention will be described with respect to the accompa- 
nying drawings, in which: 

Figure 1 illustrates a block diagram of a video circuit 
that utilizes an enhanced encoded video data 
stream; 

Figure 2 illustrates a block diagram of a video com- 
pression processor; 

Figure 3 illustrates a flow diagram of a method for 
video compression; and 

Figure 4 illustrates a flow diagram of an alternate 
method for video compression. 

[0013] Generally, the present invention provides a 
method and apparatus for video compression that pro- 
vides support for the inclusion of VBI data and copy pro- 
tection data in an enhanced encoded video data 
stream. A received video signal is separated such that a 
video data stream and a VBI data stream are produced. 
The video data stream is encoded to produce a com- 
pressed video data stream. The various types of VBI 
data that may be included in the VBI data stream are 
isolated, and one or more are selected for inclusion in 
the enhanced video data stream. The compressed 
video data stream is then combined with the one or 
more VBI data type streams to produce the enhanced 
video data stream. In other embodiments, copy protec- 
tion information in the video signal is also detected and 
encoded such that it also can be included in the 
enhanced video data stream. The enhanced video data 
stream can be stored in memory or some other type of 
storage media for retrieval at a later time. Once 
retrieved from the memory, the various types of data 
within the enhanced video data stream are separated 
out and provided to decoding blocks such that the video 
signal encoded can be reproduced in its entirety. 
[0014] The invention can be better understood with 
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reference to Figures 1 -4. Figure 1 illustrates a block dia- 
gram of a video compression circuit that is shown to 
also include a means for storing the resulting enhanced 
video data stream and retrieving it for use. The circuit 
includes a video decoding block 10 that receives a video 
signal 1 2. The video decoding block separates a video 
data stream 14 from any VBI data that is present in the 
video signal 12. The VBt data is parsed to produce a 
VBI data stream 16. The video signal 12 may be 
received in an analog format, thus requiring the video 
decoding block 1 0 to also perform the step of digitiza- 
tion of the video signal 12 prior to separation into the 
video and VBI data streams 14 and 16. 
[0015] Various types of information may be 
included in the VBI data stream 1 6. These types of infor- 
mation may include closed caption information, parental 
control information, various information types as deter- 
mined by the advanced television enhancement form 
(ATEF), Teletext information, and Intercast information. 
Note that additional data types may be included in the 
VBI data stream 16, and the aforementioned list is 
merely illustrative of some examples. The VBI encoding 
block 30 isolates a selected VBI data type from the VBI 
data stream 16 to produce a selected VBI data type 
stream. Note that the VBI decoding block may isolate a 
plurality of VBI data types from the VBI data stream 16 
to produce a plurality of VBI data type streams, or it may 
isolate a plurality of data types to produce a single com- 
bined VBI data type stream that includes all of the VBI 
data type information included in the video signal 12. 
The one or more selected VBI data type streams 32 are 
provided to the video combination block 50. 
[0016] The video combination block 50 receives the 
one or more selected VBI data type streams 32 from the 
VBI encoding block 30, and also receives a compressed 
video data stream 22 provided by the video encoding 
block 20. The video encoding block 20 encodes the 
video data stream 1 4 to produce the compressed video 
data stream 22. In one embodiment, the video encoding 
block 20 encodes the video data stream 14 based on an 
MPEG compression standard. The MPEG compression 
standard includes a number of versions, or revisions, 
and as would be apparent to one of ordinary skill in the 
art, any of the MPEG versions that supports the 
required functionality of the system described is suitable 
for use. For example, the MPEG -2 standard is known to 
provide the required capabilities to support the teach- 
ings of the invention described herein. 
[0017] The video combination block 50 combines 
the compressed video data stream 22 and the one or 
more selected VBI data type streams 32 to produce an 
enhanced video data stream 52. In the case where the 
video encoding block 20 utilizes an MPEG standard 
encoding scheme, the VBI data may be multiplexed into 
the enhanced video data stream utilizing the custom 
data type (private stream) included in the MPEG stand- 
ard. Usage of the custom data type for transporting 
additional data in an MPEG data stream is known in the 



art. 

[0018] A register 1 02 coupled to the video combina- 
tion block 50 may be used to control the inclusion of the 
various VBI data types in the enhanced video data 

5 stream 52. Thus, the register 1 02 may provide a means 
for selecting certain VBI data types from the one or 
more VBI data type streams 32 provided to the video 
combination block 50. For example, in some instances it 
may be beneficial to limit the inclusion of various VBI 

w data types based on their likelihood of usage. The reg- 
ister 102 may also be user programmable such that 
support for various VBI data types is controlled. 
[0019] In order to allow the inclusion of audio data 
and the enhanced video data stream, the circuit of Fig- 

15 ure 1 may also include an audio decoding block 1 30 and 
an audio encoding block 140. The audio decoding block 
130 receives an audio signal 132 and digitizes the audio 
signal 132 when it is in an analog format to produce a 
digital audio signal 134. The audio encoding block 140 

20 encodes the digital audio signal 134 to produce an 
encoded audio stream 144 which is provided to the 
video combination block 150. The video combination 
block then includes the encoded audio stream in the 
enhanced video stream. 

25 [0020] The circuit of Figure 1 may also provide sup- 
port for copy protection information that may be 
included in the video signal 12. The video decoding 
block 10, upon receipt of the video signal 12, detects 
any copy protection information included in the video 

30 signal. Based on this detection, a copy protection 
encoding block 40 may encode the copy protection 
information to produce an encoded copy protection indi- 
cation 42. The encoded copy protection indication 42 
may be a simple message that indicates a certain type 

35 of copy protection that is included in the video signal 1 2, 
or it may be an ongoing data stream, where both types 
of encoding may allow for recreation of the copy protec- 
tion information in a reconstructed video signal. The 
encoded copy protection indication 42 is provided to the 

40 video combination block 50 where it is multiplexed into 
the enhanced video data stream. As was the case with 
the VBI data type streams, the encoded copy protection 
indication 42 may be included in the enhanced video 
data stream 52 utilizing the custom data type included in 

45 the MPEG standard. The multiplexing of the encoded 
copy protection indication into the enhanced video data 
stream may also be controlled by the register 1 02. 
[0021] Note that the inclusion of copy protection 
information in the enhanced video data stream 52 may 

so be exclusive of the inclusion of VBI data types in the 
enhanced video data stream 52, and vice versa. Thus, 
inclusion of either VBI data types or copy protection 
information in the enhanced data stream is possible, 
and systems can be specifically designed to only 

55 include the circuitry required to support the inclusion of 
one or the other. The embodiment illustrated in Figure 1 
allows for the inclusion of both copy protection indica- 
tions and VBI data type streams in the enhanced video 
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data stream 52. 

[0022] Once the enhanced video data stream 52 
has been generated, a stream writer 60 may be 
included in the circuit such that the enhanced video data 
stream 52 can be stored in a memory device 70. The 
memory device 70 may be any type of storage media 
that is used to store digital information. Examples 
include hard disks, random access memory, floppy 
disks, and the like. 

[0023] A stream reader 80 that is coupled to the 
memory 70 retrieves at least a portion of the enhanced 
video data stream from the memory 70 to produce a 
retrieved enhanced video data stream 82. The stream 
reader 80 may retrieve the entire enhanced video data 
stream from the memory 70, or it may retrieve particular 
portions of the enhanced video data stream based on a 
closed caption database 100 included in the system. 
The closed caption database 1 00 preferably stores time 
stamped closed caption information that was included in. 
the video signal 12. The closed caption database 100 
can be searched to find a particular reference included 
in the closed caption data stream, and the time stamp 
associated with that reference can then be used to ref- 
erence a particular portion of the enhanced video data 
stream stored in the memory 70. 
[0024] Note that the storage of the enhanced video 
data stream 52 in the memory 70 may be performed 
using a standard encoding format, such as the MPEG 
format, or in the case where copy protection is impor- 
tant, a non-standard format may be utilized. The impor- 
tance of using a non-standard format when copy 
protection is important is apparent in the fact that if the 
data is stored in the memory in a standard format, vari- 
ous stream readers could be used to retrieve the data 
from memory, thus effectively defeating the copy protec- 
tion. Therefore, it is important that when the enhanced 
video data stream 52 is stored in the memory in a non- 
standard (proprietary) format, the stream reader that is 
utilized to retrieve the enhanced video data stream from 
the memory 70 is a qualified, or authenticated stream 
reader 80. 

[0025] A stream splitter 90 receives the retrieved 
enhanced video data stream 82 from the stream reader 
80 and divides, or separates, the enhanced video data 
stream into its component portions. These component 
portions are then provided to various blocks included in 
a reconstruction block 1 1 0 such that a reconstructed 
video signal 124 and a reconstructed audio signal 122 
can be generated. As is illustrated, the reconstruction 
block 110 preferably includes a video decoder 112, a 
VBI decoding block 114, a copy protection recreation 
block (decoder) 116, and an audio decode block 118. 
The output of the video decoder 1 12, the VBI decoder 
114, and the copy protection recreation block 116 are 
combined to produce the reconstructed video signal 
124. 

[0026] Thus, the capabilities of some video encod- 
ing techniques to encapsulate VBI data and copy pro- 



tection data allows for the generation of an enhanced 
video data stream. The enhanced video data stream 
carries the VBI and copy protection information as it 
progresses through the system, such that when the 
5 video signal is recreated, the VBI information and/or the 
copy protection information can be included in the 
reconstructed video signal. 

[0027] Figure 2 illustrates a block diagram of a 
video compression processor that may be included in a 

io system such as a set top box, a personal computer, or 
another device that can receive a video signal and store 
it prior to display. The video compression processor 200 
includes a processing module 202 and memory 204. 
The processing module 202 may include a single 

15 processing entity or a plurality of processing entities. 
Such a processing entity may be a microprocessor, 
microcontroller, digital signal processor, state machine, 
logic circuitry, and/or any device that processes infor- 
mation based on operational and/or programming 

20 instructions. The memory 204 may be a single memory 
device or a plurality of memory devices. Such a memory 
device may be a read only memory device, random 
access memory device, floppy disk, hard drive memory, 
and/or any device that stores digital information. Note 

25 that when the processing module 202 has one or more 
of its functions performed by a state machine and/or 
logic circuitry, the memory containing the corresponding 
operational instructions is embedded within the state 
machine and/or logic circuitry. 

30 [0028] The memory 204 stores programming 
and/or operational instructions that allow the processing 
module 202 to perform the methods, or portions of the 
methods, illustrated in Figures 3 and 4. Note that por- 
tions of the methods of Figure 3 and 4 may be per- 

35 formed by additional circuitry that interacts with the 
video compression processor 200, such as a video 
decoding block as described earlier. Thus, a mixture of 
hardware and software may be employed to execute the 
methods of Figures 3 and 4. 

40 [0029] Figure 3 illustrates a method for video com- 
pression that begins at step 302 where a video signal is 
received. The video signal may be received in an analog 
or digital format, and in the case of an analog format 
video signal, the signal is digitized at step 304 prior to 

45 further processing. At step 306, VBI data is separated 
from video data in the video signal to produce a video 
data stream and a VBI data stream. 
[0030] At step 308, the video data stream is 
encoded to produce a compressed video data stream. 

so In one embodiment, the encoding performed at step 
- 308 is performed as illustrated in step 310 such as the 
encoding is an MPEG format in coding, wherein the 
MPEG format may include any appropriate MPEG ver- 
sion (e.g. MPEG-2). In other embodiments, other forms 

55 of video encoding may be employed. 

[0031] At step 312, at least one selected VBI data 
type is isolated from the VBI data stream to produce at 
least one selected VBI data type stream. In one embod- 
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iment, a single VBI data type may be isolated, whereas 
in other embodiments, steps 314 and 31 6 may isolate a 
plurality of VBI data types and then select at least a por- 
tion of that plurality for further processing. 
[0032] At step 318, the compressed video data 5 
stream is combined with one or more of the selected 
VBI data streams to produce an enhanced video data 
stream. As was stated earlier, in the case where the 
compressed video data stream is an MPEG video data 
stream, the custom data type that exists within the io 
MPEG standard can be employed to multiplex the VBI 
data into the enhanced video data stream. Note that the 
combination performed at step 318 may further include 
selecting certain VBI data types prior to performing the 
combination such that only certain types of VBI data are is 
included in the enhanced video data stream. 
[0033] The combination performed at step 318 may 
also combine an encoded audio stream with the video 
and VBI data streams. Such an encoded audio stream 
may be derived from a received audio signal that has 20 
been digitized and then encoded. In addition, the com- 
bination performed at step 318 may also include the 
combination of copy protection information included in 
the video signal as originally received. The isolation and 
encoding of such copy protection information was 25 
described earlier, and is also detailed further in Figure 
4. 

[0034] At step 320, the enhanced video data stream 
is stored in memory. As stated earlier, the memory used 
may include any type of storage media suitable for stor- 30 
ing the amount of data required to satisfy the needs of 
the enhanced video data stream. In a typical computer 
application, this may include hard drive storage media. 
[0035] At step 322, at least a portion of the 
enhanced video data stream is retrieved from the mem- 35 
ory. The retrieval of the portion of the enhanced video 
data stream from memory may be a continuous retrieval 
that basically reads the data stream from the memory 
as it was written, or may be a more selective retrieval. A 
more selective retrieval technique may be based on a 40 
stored closed caption database that includes time- 
stamped closed caption information that can be utilized 
to selectively access various portions of the enhanced 
video data stream. For example, if a user wanted to view 
certain portions of the enhanced video data stream 45 
around which a particular word was used, the closed 
caption database could be searched for references to 
that particular word and then the time-stamp informa- 
tion utilized to selectively access the enhanced video 
data stream in memory. 50 
[0036] At step 324, the retrieved enhanced video 
data stream is separated to produce the compressed 
video data stream and the selected VBI data stream. 
Thus, the components that were combined at step 318 
are separated at step 324. Finally, at step 326, a recon- 55 
structed video signal is produced from the components 
separated at step 324. The resulting reconstructed 
video signal includes the video data stream, and may 



also include any copy protection information or VBI data 
included in the original video signal, as well as any 
audio information that was included in the enhanced 
video data stream at step 318. Such a method enables 
users to use the digital VCR and other time shifting 
capabilities of video processors to view programs, while 
still taking advantage of the functionality included in the 
various types of VBI data streams. Additionally, any 
copy protection that was included in the original video 
signal is maintained. 

[0037] Figure 4 illustrates a method that highlights 
the inclusion of copy protection information in the 
enhanced video data stream. Note that as was 
described with respect to Figure 3, both VBI data and 
copy protection information may be included in the 
enhanced data stream. However, in some embodi- 
ments, only copy protection information or only VBI data 
may be included. The method of Figure 4 begins at step 
402 where a video signal is received. At step 404, copy 
protection is detected in the video signal. At step 406, a 
video data stream and copy protection information is 
produced from the video signal. This production may 
involve separating the copy protection information from 
the video signal, or the device receiving the video signal 
may simply bypass the copy protection information to 
generate the video data stream, while maintaining a 
record of the type of copy protection detected such that 
the copy protection information that identifies the style 
and type of copy protection can be generated. 
[0038] At step 408, the video data stream is 
encoded to produce a compressed video data stream. 
As was the case with step 308 of Figure 3, the encoding 
performed at step 408 may be MPEG encoding, or any 
other type of video encoding that will support the addi- 
tion of custom data types, or other carriers that allow for 
the inclusion of the copy protection information. 
[0039] At step 410, the copy protection information 
is encoded to produce an encoded copy protection indi- 
cation. As stated earlier, encoding the copy protection 
indication may include constructing a simple message 
that relays sufficient detail for regeneration of the copy 
protection information, or may include generation of a 
continuous data stream that details the variations in the 
copy protection information included in the video signal. 
For example, in the Macrovision™ copy protection 
standard, there are different standardized types of copy 
protection that may be included in the video signal. As 
such, the detection circuit could detect the particular 
type that has been included and simply relay this type 
information to any reconstruction circuitry. In other 
embodiments, the copy protection information may vary 
significantly across receipt of the video signal such that 
continuous monitoring and updating of the type of copy 
protection included in a regenerated signal is neces- 
sary. 

[0040] At step 412, the compressed video data 
stream and the encoded copy protection indication are 
combined to produce an enhanced video data stream. 
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At step 414, the enhanced video data stream is stored 
in memory. Once again, memory includes any type of 
storage media that allows for storage of the digital infor- 
mation included in the enhanced video data stream. 
[0041] In order to ensure that unauthorized use of 
the stored enhanced video data stream does not take 
place, the storage performed at step 41 4 is preferably 
accomplished as illustrated in step 416 such that the 
storage is performed in a proprietary format. This may 
include storing the enhanced video data stream in an 
encrypted format, or in a format that is not recognizable 
to unauthorized stream readers. This ensures that when 
the memory is accessible by other entities within the 
overall video system, the data in the enhanced video 
data stream can not be accessed by unauthorized 
stream readers, or other devices that might defeat the 
copy protection included in the original video stream. 
[0042] At step 418, at least a portion of the 
enhanced video data stream is retrieved from memory 
to produce a retrieved enhanced video data stream. At 
step 420, the retrieved enhanced video data stream is 
separated into the component portions which were 
merged at step 412 to generate the enhanced video 
data stream. Finally, at step 422, the video signal is 
reconstructed from the component portions such that 
the copy protection included in the original video signal 
is included in the reconstructed video signal. 
[0043] The method and apparatus described herein 
allow for the time shifting and recording features of 
modem set top boxes and computers to be utilized in 
conjunction with the features included in VBI data 
streams. Support is also provided for copy protection 
information often included in video signals to prevent 
unauthorized use of the information included in the 
video signals. 

Claims 

1. A video compression circuit, comprising: 

a video decoding block that receives a video 
signal and separates vertical blanking interval 
data from video data in the video signal to form 
a video data stream and a vertical blanking 
interval data stream; 

a video encoding block operably coupled to the 
video decoding block, wherein the video 
encoding block encodes the video data stream 
to produce a compressed video data stream; 

a vertical blanking interval encoding block 
operably coupled to the video decoding block, 
wherein the vertical blanking interval encoding 
block isolates a selected vertical blanking inter- 
val data type from the vertical blanking interval 
data stream to produce a selected vertical 
blanking interval data type stream; and 



a video combination block operably coupled to 
the video encoding block and the vertical 
blanking interval encoding block, wherein the 
video combination block combines the com- 
5 pressed video data stream with the selected 

vertical blanking interval data type stream to 
produce an enhanced video data stream. 

2. The circuit of claim 1 , wherein the video signal is 
10 received by the video decoding block in an analog 
format, wherein the video decoding block digitizes 
the video signal prior to separating vertical blanking 
interval data from video data in the video signal. 

15 3. The circuit of claim 1 or claim 2, wherein the vertical 
blanking interval encoding block isolates a plurality 
of vertical blanking interval data types from the ver- 
tical blanking interval data stream to produce a plu- 
rality of vertical blanking interval data type streams, 

20 and wherein the circuit further comprises a register 
operably coupled to the video combination block, 
wherein the register determines which of the plural- 
ity of vertical blanking interval data type streams 
are combined with the video data stream to pro- 

25 duce the enhanced video data stream. 

4. The circuit of any one of the preceding claims, 
wherein the video decoder detects copy protection 
information included in the video signal, wherein 

30 the video combination block includes a copy protec- 
tion indication in the enhanced video stream based 
on detected copy protection information. 

5. The circuit of any one of claims 1 to 3, further com- 
35 prises a copy protection encoding block operably 

coupled to the video decoder and the video combi- 
nation block, wherein the copy protection encoding 
block encodes detected copy protection information 
to produce the copy protection indication that is 
40 included in the enhanced video stream. 

6. The circuit of any one of the preceding claims, fur- 
ther comprises: 

45 a memory; 

a stream writer operably coupled to the video 
decoding block and the memory, wherein the 
stream writer stores the enhanced video data 
so stream in the memory; 

a stream reader operably coupled to the mem- 
ory, wherein the stream reader retrieves at 
least a portion of the enhanced video data 
55 stream from the memory to produce a retrieved 

enhanced video data stream; and 

a stream splitter operably coupled to the 
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stream reader, wherein the stream splitter 
divides the retrieved enhanced video data 
stream to produce the compressed video data 
stream and the selected vertical blanking inter- 
val data type stream. 

7. The circuit of claim 6, wherein the selected vertical 
blanking interval data type stream includes a closed 
caption stream, and wherein the circuit further com- 
prises a closed caption database operably coupled 
to the memory, wherein the closed caption data- 
base stores time-stamped closed caption informa- 
tion, wherein portions of the enhanced video data 
stream are selectively accessed based on the time- 
stamped closed caption information. 

8. A video compression circuit, comprising: 

a video decoding block that receives a video 
signal, detects copy protection in the video sig- 
nal, and produces a video data stream and 
copy protection information from the video sig- 
nal; 

a video encoding block operably coupled to the 
video decoding block, wherein the video 
encoding block encodes the video data stream 
to produce a compressed video data stream; 

a copy protection encoding block operably cou- 
pled to the video decoding block, wherein the 
copy protection encoding block encodes the 
copy protection information to produce an 
encoded copy protection indication; and 
a video combination block operably coupled to 
the video encoding block and the copy protec- 
tion encoding block, wherein the video combi- 
nation block combines the compressed video 
data stream with the encoded copy protection 
indication to produce an enhanced video data 
stream. 

9. The circuit of claim 8 further comprises: 



a stream splitter operably coupled to the 
stream reader, wherein the stream splitter 
divides the retrieved enhanced video data 
stream to produce the compressed video data 
5 stream and the encoded copy protection indi- 

cation; and 

a video signal reconstruction block operably 
coupled to the stream splitter, wherein the 

10 video signal reconstruction block reconstructs 

a reconstructed video signal from the com- 
pressed video data stream and the encoded 
copy protection indication, wherein the recon- 
structed video signal includes the copy protec- 

75 tion information included in the video signal 

received by the video decoding block. 

10. The circuit of claim 8 or 9, further comprising a ver- 
tical blanking interval encoding block operably cou- 
20 pled to the video decoding block and the video 
combination block, wherein the video decoding 
block separates vertical blanking interval data from 
the video signal to produce a vertical blanking inter- 
val data stream, wherein the vertical blanking inter- 
ns val encoding block isolates a selected vertical 
blanking interval data type from the vertical blank- 
ing interval data stream to produce a selected verti- 
cal blanking interval data type stream, wherein the 
video combination block combines the compressed 
30 video data stream, the encoded copy protection 
indication, and the selected vertical blanking inter- 
val data type stream to produce the enhanced 
video stream. 

35 11. The circuit of any one of claims 1 to 5 or claim 10, 
wherein the selected vertical blanking interval data 
type stream includes a data type taken from a set of 
data types that includes: closed caption, parental 
control, advanced television enhancement forum, 

40 Teletext, and Intercast. 

12. The circuit of any one of the preceding claims, 1 fur- 
ther comprising: 



a memory; 

a stream writer operably coupled to the video 
decoding block and the memory, wherein the 
stream write stores the enhanced video data 
stream in the memory in a predetermined stor- 
age format; 

a stream reader operably coupled to the mem- 
ory, wherein the stream reader retrieves at 
least a portion of the enhanced video data 
stream in the predetermined storage format 
from the memory to produce a retrieved 
enhanced video data stream; 



45 an audio decoding block that receives an audio 

signal, wherein the audio decoding block pro- 
duces a digital audio signal; and 

an audio encoding block operably coupled to 
so the audio decoding block and the video combi- 

nation block, wherein the audio encoding block 
encodes the digital audio signal to produce an 
encoded audio stream, wherein the video com- 
bination block combines the encoded audio 
55 signal, the compressed video data stream, and 

the selected vertical blanking interval data type 
stream to produce the enhanced video stream. 
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13. The circuit of any one of the preceding claims, 
wherein the compressed video data stream is an 
MPEG video data stream. 

14. A method for video compression, comprising: s 

receiving a video signal; 

separating vertical blanking interval data from 
video data in the video signal to produce a w 
video data stream and a vertical blanking inter- 
val data stream; 

encoding the video data stream to produce a 
compressed video data stream; is 

isolating a selected vertical blanking interval 
data type from the vertical blanking interval 
data stream to produce a selected vertical 
blanking interval data type stream; and 20 

combining the compressed video data stream 
and the selected vertical blanking interval data 
type stream to produce an enhanced video 
data stream. 25 



signal; and 

including an indication of the copy protection in 
the enhanced video data stream. 

19. A method for video compression, comprising: 

receiving a video signal; 

detecting copy protection in the video signal; 

producing a video data stream and copy pro- 
tection information from the video signal; 

encoding the video data stream to produce a 
compressed video data stream; 

encoding the copy protection information to 
produce an encoded copy protection indica- 
tion; and 

combining the compressed video data stream 
and the encoded copy protection indication to 
produce an enhanced video data stream. 

20. The method of claim 1 9 further comprising: 



15. The method of claim 14, wherein the selected verti- 
cal blanking interval data type is selected from a set 
of vertical blanking interval datatypes that includes: 
closed caption, parental control, advanced televi- 
sion enhancement forum,. Teletext, and Intercast. 

16. The method of claim 14 or claim 15 further com- 
prises: 

storing the enhanced video data stream in 
memory; 

retrieving at least a portion of the enhanced 
video data stream from memory to produce a 
retrieved enhanced video data stream; and 

separating the retrieved enhanced video data 
stream to produce the compressed video data 
stream and the selected vertical blanking inter- 
val data type stream. 

17. The method of claim 1 6, wherein the selected verti- 
cal blanking interval data type stream includes 
closed caption data, and wherein the method fur- 
ther comprises selectively accessing portions of the 
enhanced video data stream as stored in memory 
based on time stamped closed caption data. 

18. The method of any one of claims 14 to 17 further 
comprises: 

detecting copy protection included in the video 



storing the . enhanced video data stream in 
memory; 

30 retrieving the enhanced video data stream from 

memory to produce a retrieved enhanced video 
data stream; 

separating the retrieved enhanced video data 
35 stream to produce the compressed video data 

stream and the encoded copy protection indi- 
cation; and 

reconstructing a reconstructed video signal 
40 from the compressed video data stream and 

the encoded copy protection information, 
wherein the reconstructed video signal 
includes the copy protection information 
included in the video signal. 

45 

21. The method of any one of claims 14 to 20, further 
comprising: 

receiving an audio signal; 

50 

digitizing the audio signal to produce a digital 
audio signal; 

encoding the digital audio signal to produce an 
55 encoded audio stream; and 

wherein combining the compressed video data 
stream and the selected vertical blanking inter- 
val data stream further comprises combining 



55 
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the compressed video data stream, the 
selected vertical blanking interval data type 
stream, and the encoded audio stream to pro- 
duce the enhanced video data stream. 

22. The method of any one of claims 1 4 to 21 , wherein 
receiving the video signal further comprises receiv- 
ing the video signal in an analog format and digitiz- 
ing the video signal. 

23. The method of any one of claims 1 4 to 22, wherein 
storing the enhanced video data stream further 
comprises storing the enhanced video data stream 
in memory in a proprietary format. 

24. The method of any one of claims 14 to 23 wherein 
encoding the video data stream further comprises 
encoding the video data stream to produce an 
MPEG format compressed video data stream. 

25. A video compression processor, comprising: 

a processing module; and 



27. The processor of claim 25 or claim 26, wherein the 
operating instructions stored by the memory 
include operating instructions such that the func- 
tions performed by the processing module further 

5 include: 

storing the enhanced video data stream in 
memory; 

10 retrieving at least a portion of the enhanced 

video data stream from memory to produce a 
retrieved enhanced video data stream; and 

seoarating the retrieved enhanced video data 
15 st - - to produce the compressed video data 

sv ond the selected vertical blanking inter- 
Vc. ype stream. 

28. The processor of any one of claims 25 to 27, 
20 wherein the operating instructions stored by the 

memory include operating instructions such that 
the functions performed by the processing module 
further include: 



memory operably coupled to the processing 25 
module, wherein the memory stores operating 
instructions that, when executed by the 
processing module, cause the processing 
module to perform functions that include: 

.30 

separating a received video signal to pro- 
duce a video data stream and a vertical 
blanking interval data stream; 

encoding the video data stream to produce 35 
a compressed video data stream; 

isolating a selected vertical blanking inter- 
val data type from the vertical blanking 
interval data stream to produce a selected 40 
vertical blanking interval data type stream; 
and 

combining the compressed video data 
stream and the selected vertical blanking 45 
interval data type stream to produce an 
enhanced video data stream. 

26. The processor of claim 25, wherein the operating 
instructions stored by the memory include operat- so 
ing instructions such that the functions performed 
by the processing module further include: 

detecting copy protection included in the video 
signal; and 55 

including an indication of the copy protection in 
the enhanced video data stream. 



digitizing a received audio signal to produce a 
digital audio signal; 

encoding the digital audio signal to produce an 
encoded audio stream; and 

combining the encoded audio stream with the 
compressed video data stream and the 
selected vertical blanking interval data stream 
to produce the enhanced video data stream. 

29. A video compression processor, comprising: 

a processing module; and 

memory operably coupled to the processing 
module, wherein the memory stores operating 
instructions that, when executed by the 
processing module, cause the processing 
module to perform functions that include: 



detecting copy protection 
video signal; 



in a received 



producing a video data stream and copy 
protection information from the received 
video signal; 

encoding the video data stream to produce 
a compressed video data stream; 

encoding the copy protection information 
to produce an encoded copy protection 
indication; and 
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combining the compressed video data 
stream and the encoded copy protection 
indication to produce an enhanced video 
data stream. 

5 

30. The processor of claim 29, wherein the operating 
instructions stored by the memory include operat- 
ing instructions such that the functions performed 
by the processing module further include: 

10 

storing the enhanced video data stream in 
memory; 

retrieving the enhanced video data stream from 
memory to produce a retrieved enhanced video is 
data stream; 

separating the retrieved enhanced video data 
stream to produce the compressed video data 
stream and the encoded copy protection indi- 20 
cation; and 

reconstructing a reconstructed video signal 
from the compressed video data stream and 
the encoded copy protection information, 25 
wherein the reconstructed video signal 
includes the copy protection information 
included in the video signal. 

31 . The processor of claim 29 or claim 30, wherein the 30 
operating instructions stored by the memory 
include operating instructions such that storing the 
enhanced video data stream further comprises 
storing the enhanced video data stream in memory 

in a proprietary format. 35 
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